The position of the Fermi level at a metal-semiconductor interface relative to the conduction band has been found to be a constant fraction of the semiconductor band gap for all but 3 of the 14 group IV or III-V semiconductors studied. In all cases, the position was essentially independent of the metal work function. This general result is not inconsistent with the limited theories of surface state energies now available. The three exceptional cases can be understood in terms of a first-order perturbation to the surface state energies correlated with a similar perturbation observed in the energy gap at the (111)zone edge. Experiments are also reported on Ga(As-P) alloys, and two II-VI materials showing distinctly different behavior.
INTRODUCTION
ECENT experimental work' has drawn attention to some interesting systematic relations in the Schottky barriers involved in metal-semiconductor interfaces. One of the striking features of such barriers on group IV and III-V semiconductors is that, aside from small systematic variations previously noted, ' the barrier height is nearly independent of the work function of the metal. A second feature is that the Fermi level at the interface is fixed the same fraction of the band gap above the valence band edge for six semiconductors, while large deviations from this general behavior were noted for three others.
In the present work, similar results are reported for a number of additional materials all of which follow the general behavior described above. The three materials which show deviations in the measured barrier heights and hence surface state energies are discussed in terms of an empirical relation with the first-order shift in the (111) where the second term on the right is veiwed as a perturbation. The perturbation parameter X is equal to 0 for a group IV, 1 for a III-V, and 2 for a II-VI compound. For most materials V,~, the syriimetric component of the perturbing potential, is small, The perturbation of the band edges due to V tl y is zero in first order and all of the shift takes place in second order. The second-order perturbation energy for the conduction band is positive and that for the valence band negative.
The application of the second-order perturbation concept to zincblende structure materials has been considered at length by Cardona and Greenaway. ' (111) band gap and by approximately the same amount, one can estimate the barrier heights to be expected for the three compounds, using g~"--2E,/3 as the unperturbed energy. The results of the procedure are shown in Fig. 1 Rev. 126, 2059 Rev. 126, (1962 .
Equipment
For the low-temperature runs the source was mounted in a Dewar which had a pair of beryllium windows in
